Introduction
Venous thromboembolism (VTE) includes deep venous thrombosis (DVT), generally affecting the lower limbs, and pulmonary embolism (PE), which is the most severe complication. In all, 70% of PEs are due to DVT.
1 VTE is frequent (annual incidence, 1-2/1,000) and serious; [2] [3] [4] [5] [6] mortality in France is 7.2/100,000 4 and increases with age. 7 VTE (proximal DVT and stable PE) is essentially managed on an outpatient basis or by following short hospital admission. [8] [9] [10] The objective is to reduce immediate morbidity and mortality and then to reduce the risk of recurrence. Since the mid-20th Keita et al century, the gold standard long-course oral treatment used vitamin K antagonists (VKA), but a new class of direct oral anticoagulants (DOACs) was developed to avoid certain pitfalls: narrow therapeutic window, wide intersubject variation, and fluctuating international normalized ratio (INR) due to interaction with drugs and food.
Two DOACs are presently available in VTE: [11] [12] [13] rivaroxaban (Xarelto ® ) and apixaban (Eliquis ® ), having demonstrated non-inferiority to VKA in the treatment and prevention of recurrence of symptomatic VTE, with comparable rates of major and minor bleeding. 6, 8, 14 DOACs have theoretic advantages over VKA in terms of ease of use for both patient and physician: fixed dosage, short active life, no requirement for biological surveillance, low drug and food interaction, and wide therapeutic window. Qualitative studies of patients from clinical trials with acute symptomatic DVT showed overall satisfaction [15] [16] [17] that was comparable 11, 16, [18] [19] [20] or better with DOAC than VKA. 12, 15 VTE (stable PE and DVT) is managed on an outpatient basis, 8, 10 but trials were all conducted in hospital settings. It seems important to assess patients' everyday experience, as conditions differ between therapeutic trials and "real life." There have been no real-life assessments of oral anticoagulation therapy in VTE. Therefore, the present study sought to assess the everyday experience of outpatients receiving VKA or DOAC for VTE on 3 complementary parameters (quality of life, treatment satisfaction, and adherence) assessed on 3 respective questionnaires with validated French language versions: [21] [22] [23] Euroqol EQ-5D (measuring the impact of choice of anticoagulant: VKA or DOAC), 21, 22 part 2 of the Perception of Anticoagulant Treatment Questionnaire (PACT-Q2), [23] [24] [25] and Morisky Medication Adherence Scale-8 (MMAS-8). 22, [26] [27] [28] These parameters were chosen as being complementary and determining in curative treatment and recurrence prevention in VTE: treatment satisfaction is essential to adherence, which in turn improves quality of life. 29, 30 
Patients and methods
This is a quantitative descriptive observational study including VTE outpatients, aged 18 years, speaking and understanding French, and receiving anticoagulation therapy by VKA or DOAC for at least 3 months, between July 2014 and July 2015. Non-French speakers and patients with cognitive or neuropsychiatric disorder or declining to participate were excluded.
Objectives
The main objective of this study was to assess the experience of VTE patients receiving DOAC or VKA for at least 3 months, on 3 complementary parameters: quality of life, treatment satisfaction, and adherence. These were assessed on 3 anticoagulant validated questionnaires: 17, 24, 31 EQ-5D measuring quality of life (EuroQol), PACT-Q2 measuring satisfaction with anticoagulation therapy (Prins) , and MMAS-8 measuring adherence (Morisky) .
Secondary objectives comprised comparison of quality of life, satisfaction, and adherence between patients receiving DOAC versus VKA and between those treated for 6 versus 6 months, and assessment of factors affecting ease of use of DOAC, quality of life, satisfaction, and adherence between patients receiving DOAC without prior VKA and patients switched from VKA to DOAC.
Patient selection and inclusion
Patients receiving oral anticoagulants for VTE were recruited from general community medicine offices in the Paris region of France (Ile de France), and hospital and outpatient vascular medicine department consultations. The physicians in charge of the patients (as specified in the medical files) were contacted and informed of the study and provided a list of consecutive patients receiving DOAC or VKA for VTE. Patients were informed of the study and provided oral consent before completing the questionnaires over the telephone.
Patient groups
Choice of treatment was decided by the patients' physicians, and the patients were distributed between 2 groups accordingly: VKA, with primary VKA for at least 3 months, and no prior DOAC (P-VKA subgroup) or with primary DOAC switched to VKA for at least 3 months (S-VKA subgroup); and DOAC, with primary DOAC for at least 3 months, and no prior VKA (P-DOAC) or with primary VKA switched to DOAC for at least 3 months (S-DOAC). Balance was determined from the last INR recorded.
Within each group, 2 subgroups were distinguished: patients under anticoagulation for 6 and for 6 months.
Questionnaires
Questionnaire administration was tried out in 5 patients (not included in the analysis) to check patient understanding and the clarity of the investigator.
Quality of life was assessed on the EuroQol EQ-5D, a generic questionnaire measuring health-related quality of life in 5 domains (mobility, autonomy, usual activities, pain/ discomfort, and anxiety/depression) with responses on 3 levels per item. It was completed by a subjective quality of life score, from 0 to 100, generally using a visual analog scale (VAS); as this was not possible by telephone, the patient was asked 
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Adherence, quality of life, and satisfaction in receiving anticoagulation therapy "How would you rate your health today, from 0 to 100, where 0 is the worst imaginable state of health and 100 the best?" Treatment satisfaction was assessed on a questionnaire specific to anticoagulation therapy, PACT-Q2, which explores 3 domains: practical aspects (11 items), burden of disease and treatment (2 items), and anticoagulation treatment satisfaction (7 items), with 5 response levels on each, giving rise to a total score and 3 sub scores (practical aspects, satisfaction, and adherence).
For the convenience score (parts B + C), all the elements are inverted (score on B1-B11 and C1 + C2 =6, minus initial score) and then summed. For the satisfaction score (part D), the elements are simply summed.
The two scores were summed and recalibrated on a scale from 0 to 100 by summing the scores on the 3 parts (B, C, and D) and applying the following formula: SCORE =100×(score−20)/80. 21, 24 PACT-Q2 question B5 (difficulty avoiding certain foods while undergoing an anticoagulant treatment) was not suited to DOACs, which show little food interaction compared with VKA, and, for patients receiving DOAC, it was replaced by "Is it difficult for you to take your tablet during meals, as recommended?" Concomitant feeding increases the absorption of DOACs, and especially rivaroxaban, which is the most common, and therefore, it is recommended to take the drug during a meal.
Adherence to treatment was assessed on MMAS-8, a recent version of the 4-item Morisky scale originally intended to assess adherence to antihypertension treatment and more recently used to assess adherence to VKA therapy. [26] [27] [28] 31 It comprises 8 items: 7 yes/no questions and 1 with a Likert scale. The total score (out of 8) is interpreted as 8= high adherence, 6−8 moderate adherence, and 6= low adherence.
Data collection
Data were collected over telephone by a single investigating physician, and rendered anonymous. The investigator was trained in the use of the tool and had performed many interviews before starting the study in getting good standardized qualitative data. They were recorded on standardized, strictly confidential, forms, numbered 1-100, and entered on Excel for analysis. Data comprised age, gender, diagnosis (DVT and/or PE), type of oral anticoagulant (DOAC, or VKA with last INR), anticoagulation treatment duration (6 or 6 months), any switch (and reasons for switching), and quality of life, satisfaction, and adherence scores.
The study protocol (2016/45NI) received institutional review board approval (CPP Ile de France IV, n° IRB 00003835) as a noninterventional study.
Analyses statistical methods
For each variable, a descriptive numerical summary was provided, comprising, for continuous variables, the mean value and 2 measures of scatter (standard deviation, and the interquartile range including 50% of observations) and, for categorical variables, number and percentage. The DOAC and VKA arms were compared on nonparametric Wilcoxon test for continuous variables and Pearson's χ 2 test for categorical variables. Associations between continuous variables were assessed on Spearman rank correlation coefficient. First-order risk threshold was set at 5%. Analyses used R 3.2.3 software.
Required sample size was calculated for an expected 12-point difference in means on the EQ-5D VAS (PACT-Q2 convenience scale, 6 points; satisfaction scale, 6 points) between two equal independent groups with identical standard deviations (20 and 10 points, respectively), for an expected effect size of 12/20=6/10=0.6. For a 5% error risk and 80% power, the total required sample size was 90 (45 subjects per group).
Quality of life, satisfaction, and adherence scores were recorded for each subgroup (P-VKA, S-VKA, P-DOAC, and S-DOAC), with comparison between groups (DOAC [P-DOAC + S-DOAC] vs VKA [P-VKA + S-VKA]) and between subgroups, and 6 months versus 6 months of treatment.
Results

response rate
Between July 2014 and July 2015, 105 patients were contacted and asked to respond to the questionnaires. There was 1 refusal, 1 patient was unable to respond due to cognitive disorder, and 3 were lost to follow-up ( Figure 1 ). Otherwise, all questionnaires were fully completed. Mean administration time was 11±4 min.
Patient characteristics
In all, 100 patients were included and distributed between 2 groups: VKA (n=50) and DOAC (n=50). Table 1 presents patient data. Mean age was 60.9 years, with a nonsignificant trend for greater age in the DOAC group (63.3 vs 56.6 years). VKA patients were more often treated in the community (46% vs 8%) and DOAC patients more often in hospital (94% vs 54%). Most patients (62%) had isolated DVT, 18% isolated PE, and 26% associated DVT and PE, without intergroup difference. All VKA patients were P-VKA, without prior DOAC, whereas 80% of DOAC patients were P-DOAC and 20% had switched from VKA (S-DOAC). Switching was the patient's personal choice in 3 cases; other reasons comprised need for biological surveillance under VKA in 3 cases, or thrombophilia (protein S deficit in 2 cases, alopecia in 1, INR fluctuation in a psychiatric context in 1). Mean anticoagulation therapy duration was 27.6 months for VKA and 6.1 months for VKA; DOAC patients had longer treatment (70% 6 months) than VKA patients (40% 6 months). Disease progression and treatment duration were longer under VKA than DOAC (28 vs 6 months).
Quality of life eQ-5D score by group Table 2 presents the distribution of responses on the EQ-5D questionnaire, and Figure 2 presents the distribution of VAS scores as a histogram showing numbers and 20-point class interval, with "moderate" and "intense" responses grouped together. A significant intergroup difference can be seen on the pain scale, with VKA patients reporting negative Abbreviations: DOAc, direct oral anticoagulant; VKA, vitamin K antagonist; P-VKA, primary VKA for at least 3 months, and no prior DOAc; P-DOAc, primary DOAc for at least 3 months, and no prior VKA; s-DOAc, primary VKA switched to DOAc for at least 3 months. 
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Adherence, quality of life, and satisfaction in receiving anticoagulation therapy experience more often than DOAC patients: 29/50 versus 18/50 "moderate" and "intense" responses. There was a nonsignificant difference in overall quality of life in favor of DOAC: 71±14 versus 65±14 (P=0.063). There were no sex differences on the various EQ-5D dimensions.
Most patients in both groups (75%) reported no problems on 4 of the 5 dimensions of the questionnaire (mobility, autonomy, usual activities, anxiety/depression). More patients reported moderate or severe discomfort/pain in the VKA than in the DOAC group (48% vs 36% and 10% vs 0%, respectively): mainly pain due to sampling and puncture site hematoma, and anxiety.
Approximately 40% of patients in both groups reported problems on the discomfort/pain dimension: notably lower limb pain due to DVT or ulceration; 25% reported problems on the anxiety/depression dimension: fear of hemorrhagic accident.
eQ-5D score according to treatment duration Overall, 80% of VKA patients treated for at least 6 months reported "no problems," whereas 20%-25% reported problems on the discomfort/pain and anxiety/depression dimensions. Also, 80% of DOAC patients (P-DOAC + S-DOAC) 
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Keita et al treated for 6 months reported "no problems," whereas 20% reported disease-related problems on the discomfort/pain dimension: edema and post-thrombotic syndrome.
Otherwise, 60%-65% of VKA patients treated for 6 months reported problems on the discomfort/pain dimension (pain due to sampling and puncture site hematoma) and anxiety/depression dimension (disease-related anxiety, fear of hemorrhage and of being outside the INR target range). Also, 25% of DOAC patients were anxious, notably regarding risk of hemorrhage and lack of antidote.
eQ-VAs score in the 2 groups
There was a nonsignificant trend toward better quality of life (EQ-VAS score) in the DOAC group (70.2 vs 60.7; P=0.063; Figure 3 ). satisfaction satisfaction with treatment (PAcT-Q2) Table 3 and Figure 4 present PACT-Q2 data per group. In all, 90% of VKA and DOAC (P-DOAC + S-DOAC) patients were very much satisfied with the practical aspects of treatment, and 70% were very much satisfied overall. "Practical aspects" scores were significantly better in the DOAC group (97.8 vs 92.8; P0.001), with a nonsignificant trend toward better satisfaction (75.9 vs 91.3; P=0.059). Both before and after 6 months treatment, P-VKA and DOAC (P-DOAC + S-DOAC) patients were very much satisfied with treatment, regarding both practical aspects and overall results.
Results were very good in S-DOAC patients, whether treated for 6 or 6 months: satisfaction with practical aspects, 100 and 97.5; overall satisfaction, 86.3 and 77. 7, respectively. correlation between quality of life (eQ-5D) and satisfaction (PAcT-Q2)
Nonparametric correlations (Spearman coefficient) between EQ-5D VAS score and the various PACT-Q2 scores were weak and systematically nonsignificant: practical aspects (0.013), satisfaction (0.045), and adherence (−0.030).
Stratifying correlation analysis by group revealed a difference in correlation between the practical aspects and quality of life: DOAC, r=−0.134 (P=0.354) 
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Adherence was greater in the DOAC (P-DOAC + S-DOAC) group, especially before 6 months of treatment; scores were "moderate": P-DOAC, 7.8; S-DOAC, 7.4. The rate of high adherence was 50% for S-DOAC, 67.5% for P-DOAC, and 50% for VKA. Women had better scores than men: 75.7±7.8 versus 70.9±11.5; P=0.019. There was no significant difference according to isolated DVT versus isolated PE (73.6±11.3 and 71.7±9.2, respectively; P=0.155).
Adherence seemed unrelated to treatment duration (r=0.010; P=0.918), quality of life on the EQ-5D VAS (r=−0.030; P=0.769), or practical aspects of DOAC or VKA treatment (r=−0.069 −0.080, respectively).
Discussion
DOACs were assessed in phase III trials in hospital patients. They were developed, however, to make anticoagulation therapy easier to implement on an outpatient basis than with VKA, improving patient comfort and simplifying follow-up for the physician. The present study assessed the patients' real-life experience of DOAC and VKA on several parameters.
Overall, patients were very much satisfied with anticoagulation therapy, whether by DOAC or VKA, while adherence was moderate in both groups, as were overall quality of life scores (EQ-VAS).
Patients were real-life patients recruited consecutively from a list provided by general practitioners and vascular physicians. Therefore, they are representative of patients encountered in usual care. In addition, the study population was representative of typical VTE patients in France and Europe in terms of age, sex ratio, and DVT and PE rates: predominantly, middle-aged males with usually idiopathic DVT and/or PE. The results also agreed with French and European data. 29, 32 The high satisfaction with anticoagulation therapy confirms Willish's findings for VTE patients under 6 months treatment by low molecular weight heparin (LMWH), LMWH + VKA, or DOAC assessed on the PACT-Q2 questionnaire in an international real-life observational study. 25 The multicenter prospective XALIA study, comparing LMWH + VKA versus rivaroxaban in DVT, agreed with the present satisfaction and adherence results. 29 In the EINSTEIN PE study, 12, 16 Prins showed that rivaroxaban provided better satisfaction than LMWH + VKA.
In the present study, the S-DOAC patients had chosen their anticoagulant, in agreement with their physician, and it was in this subgroup that scores were best: in 50% of cases, "practical aspect" scores were between 95 and 100, and better than in the P-DOAC or P-VKA subgroups.
Unlike satisfaction, which was high for both DOAC and VKA, adherence was moderate in both the groups, mainly due to repeatedly forgetting to take the drug. VKA was replaced by DOAC in 20% of cases after blood tests (reported in 50% of cases). Time within the INR target range could 
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Keita et al be used to assess compliance in VKA therapy, but has no equivalent in DOAC. As in the literature, 30 54% of VKA patients had INRs of 2-3, 16% were overdosed, and 30% underdosed. There were more "highly adherent" patients in the DOAC than the VKA group (64% and 50%, respectively), but adherence was low in 14% of VKA patients and moderate in the DOAC group, whereas ease of use might have promised better adherence in the latter.
The absence of the requirement for blood testing and low food and drug interactions were not enough to promote adherence to DOAC therapy. Paradoxically, certain VKA patients were reassured by the necessary INR monitoring.
Qualitative studies and patient interviews identified several factors for poor adherence to long-course anticoagulation, notably by VKA: inconvenience of taking the drug and monitoring INR, loss of efficacy, perceived safety, and autonomy, anxiety related to side effects, quality of patient information provided by the physician and patient involvement in pretreatment decision making, failure of symptom reduction or prevention, and drug impact on activities. 25, 33 DOACs have useful advantages in patients poorly controlled by VKA, in whom they seem to improve adherence: anticoagulation is more stable (short half-life, no requirement for biological surveillance, and very low drug and food interaction). 34 Treatment duration is another factor to be taken into account: the present study showed a tendency for adherence to diminish in both groups after 6 months. Castellucci reported a high inadequate adherence rate among patients on long-term oral anticoagulation, for both DOACs and VKA. 35 Concerning the location of thromboembolism, poor prognosis for PE might have been expected to increase adherence, but in fact scores did not significantly differ between isolated PE and isolated DVT.
Quality of life is an abstract and subjective concept that is also progressive and relative. Perceived quality of life changes over time and space and varies between social groups. Although a single universal definition of quality of life is hard to imagine, the concept has become a new major concern in medical practice.
In the present study, overall quality of life scores (EQ-VAS) were moderate (~65/100) for both VKA and DOAC. This may partly be due to the negative impact of VTE on quality of life, physically (pain, dyspnea, reduced mobility) and psychologically (anxiety), aggravated by comorbidity. 36, 37 Quality of life as assessed on EQ-5D was better in the DOAC group, and especially the S-DOAC subgroup, mainly due to the lack of requirement for blood sampling, experienced as burdensome, lower frequency of consultations, and enhanced autonomy, with the patient taking charge of treatment.
In recent years, there has been increasing interest in the quality of life of patients under oral anticoagulation therapy, and increasing effort to improve it, with new questionnaires, specific studies of quality of life in anticoagulation, selfmonitoring of INR, and telemedicine.
The main patient complaints in the present series concerned the anxiety/depression dimension (fear of dying and of recurrence and hemorrhage, which was mainly minor bleeding, and post-thrombotic syndrome) in DOAC patients, and the discomfort/pain dimension (puncture site pain, hematoma, stress when outside the target INR range) in VKA patients.
One hypothesis is that better treatment satisfaction improved adherence to treatment and hence quality of life. INR monitoring in VKA is anxiogenic due to sampling pain, while in DOAC there is fear of bleeding in case of overdose, with no antidote presently available, and of thrombosis in case of underdosing, and of disappointing the physician in case of poor results. These fears impair quality of life, especially in VKA when the INR is fluctuating, requiring increased blood sampling. 36 In the present study, quality of life did not correlate significantly with satisfaction; however, in VKA patients, there seemed to be a trend for quality of life to correlate with satisfaction, especially regarding the practical aspects of treatment.
A randomized controlled study of 333 patients under anticoagulation therapy for atrial fibrillation with a minimum 2 years follow-up regularly assessed quality of life on validated scales measuring global function, well-being, and perceived health, to analyze factors affecting adherence and the impact of warfarin on quality of life; the impact was found to be negative. 33 , 38 The authors stressed on the wide intersubject variation and the importance of involving the patient in choice of treatment after full information. In the present study, 7% of patients, 80% of whom were taking VKA, completely changed lifestyle out of fear of hemorrhage: 5 ceased sport, 1 ceased handiwork, and 1 ceased air travel.
Marvig assessed quality of life in patients with VTE and atrial fibrillation receiving coumarin anticoagulation therapy, 17 immediately after diagnosis and at 3 months of treatment; quality of life improved after 3 months of treatment. The present results agree with this finding: quality of life scores were high, but treatment durations were not identical. Good quality of life may have been due to symptom relief thanks to treatment, and to the patient getting used to the treatment over time.
The present study had certain limitations. First, it was not randomized; however, only an observational study could enable real-life assessment of treatment satisfaction, adherence, and quality of life without altering the conditions of prescription and follow-up. To ensure a sample optimally representative of the French population, VTE patients under oral anticoagulation were recruited from areas within the Paris region of France (Ile de France). Second, the choice of questionnaires is open to question. Treatment satisfaction was assessed on PACT-Q2, whereas Marvig and Prins, respectively, used the Anti-Clot Treatment Scale and Treatment Satisfaction Questionnaire for Medication version II questionnaires, 15, 17 both comparing isolated rivaroxaban versus LMWH-VKA. This raises the question of whether variables are comparable when assessed on different scales. Quality of life after at least 3 months' treatment was assessed on the EQ-5D questionnaire and on a verbal numeric scale instead of the original VAS (EQ-VAS), as data were collected over telephone. Third, the researcher performed clinical care and research at coercion but questionnaires are well structured, minimizing the risk of bias in getting the results. Fourth, there might be a bias linked to self-reporting of adherence through MMAS-8. But this questionnaire has been validated with this method. In addition, this study was performed in France, but one can expect the perception of anticoagulants in usual care to be the same across countries, which is a limitation of this study.
Patients receiving VKA and DOAC were satisfied with their treatment overall, especially when they were involved in choosing the anticoagulant, and the treatment suited them. There seemed to be little difference between VKA and DOAC in terms of quality of life, adherence, or satisfaction; but there was a greater rate of high adherence in patients receiving DOAC for 6 months, and the best scores were in the S-DOAC subgroup.
To improve quality of life, adherence, and satisfaction, the patient should be involved in choice of treatment. This requires information on the pros and cons of each anticoagulant before treatment initiation, and accompaniment throughout follow-up. These simple measures make the patient the main agent in his or her health, allowing him or her to make an informed choice of the treatment best-suited in terms of age, living conditions, occupation, comorbidity, and contraindications.
